SUMMARY A case of herpes zoster ophthalmicus was followed, after a latent period of four weeks, by contralateral hemiparesis. An attempt is made to clarify the anatomical relationships involved in the pathogenesis of postherpetic cerebral complications. Detailed the left arm but were exaggerated in the left leg. There were no pathological reflexes. She showed a mild organic mental syndrome. The cerebrospinal fluid contained 19 red blood cells and 26 white blood cells per mm3 of which 13%
Anastasoupoulos in 1958 ' described a syndrome of contralateral hemiparesis occurring subsequent to herpes zoster ophthalmicus and proposed that this syndrome might have resulted from the spread of inflammation from the trigeminal nerve ganglion to nearby small vessels. Twenty-five such cases have been reviewed. There has not, however, so far been a description of the specific process involved in the pathogenesis of this syndrome. We present a case of herpes zoster ophthalmicus followed by contralateral hemiparesis in which neuropathological findings provide evidence of focal vasculitis in the meningeal arteries as well as small blood vessels in the distribution of the middle and posterior cerebral arteries. These findings support the probable role of direct spread of the inflammation process in the pathogenesis of the syndrome.
Case history
A 79-year-old woman was admitted with a 1 week history of herpes zoster ophthalmicus on the right side. About four weeks after the onset of the herpetic symptoms, she developed a flaccid weakness of the left upper extremity that was preceded by mental confusion, lethargy, urinary incontinence and hypothermia for several days. Neurological examination revealed left hemiparesis that was more marked in the upper extremity and accompanied by a lower facial weakness. Deep tendon reflexes were absent in the left arm but were exaggerated in the left leg. There were no pathological reflexes. She showed a mild organic mental syndrome. The cerebrospinal fluid contained 19 red blood cells and 26 white blood cells per mm3 of which 13%
were polymorphonuclear cells and 87% were lymphocytes. The fluid was clear and colorless and its culture did not grow any microorganism. Electroencephalogram showed "diffuse cerebral dysfunction with right sided accentuation". Isotope scan of the brain showed normal uptake patterns. Her neurological condition did not improve and she died thirty-eight days after the onset of the herpetic symptom.
Postmortem findings
Necropsy was performed approximately 12 hours after death. It showed generalised atherosclerosis with mild left ventricular hypertrophy of the heart and acute passive congestion of lungs in the bilateral upper lobes. The liver and kidneys showed moderate to severe congestion.
The nervous system showed the following changes:
1 Right Semilunar ganglion of the trigeminal nerve There were large numbers of lymphocytes infiltrating throughout the ganglion and the pre-and post-ganglionic portions of the trigeminal nerve. Ganglion cells were not affected. 2 Right trigeminal nerve root
The root exit at the right lateral aspect of the mid pons showed patchy areas of demyelination with a loss of axons that were replaced by small numbers of macrophages. 'Te changes could be traced caudally to involve the spinal tract of the trigeminal nerve nucleus in the pons and the rostral medulla on the same side. There were no abnormalities in the left side. 3 Thalamus and corpus striatum Several well circumscribed recent infarcts were encountered in the right corpus striatum, bilateral thalamus and 338 the right hippocampal formation of the temporal lobe. These areas were destroyed by liquefaction necrosis and were replaced by compact aggregates of macrophages. Anatomical distribution suggested the involvement of the right middle and posterior cerebral arteries.
Leptomeninges and meningeal arteries:
Many of the small to medium sized meningeal arteries near the uncus and the hippocampal formation of the right temporal lobe were surrounded and invaded by large numbers of lymphocytes and histiocytes with fibrinoid necrosis of the tunica media of the vessel walls. The intima was oedematous and the lumens were frequently obliterated by well organised thromboses. (figs 1, 2) In addition, the leptomeninges in this vicinity were infiltrated by similar inflammatory cells. (fig 3) Major portions of the arteries forming the Circle of Willis showed no inflammatory changes. The leptomeninges in other areas of the central nervous system showed no abnormalities.
Immunoperoxidase reaction:
Paraffin sections of the formalin-fixed tissue samples taken from the right semilunar ganglion, right hippocampal for-~~~~~~' ' -. , ' Table 2 ) Unfortunately, they were only included as one of the case examples in the discussion of "granulomatous angiitis" and therefore the specific anatomical relationships were not clearly defined.
In our case, similarly, neuropathological findings are consistent with focal vasculitis in the meningeal arteries. In particular, this is the first described case in which anatomical relationship between the herpetic lesion and the subsequent development of vasculitis is clarified. Vecht and de Sande'3 emphasised the importance of the necessary step as support of direct spread of the inflammatory process from the ganglion to nearby small vessels. The focal nature of the lesion and the involvement of predominantly small vessels may explain the varying time interval seen between two clinical events as well as the absence of seizures, fever, and leukocytosis that are Gasperetti, Song characteristic of a more diffuse encephalitic process.
MacKenzie2 interpreted the pattern of vascular involvement seen in four patients with the syndrome as suggestive of spread along the intracranial branches of the ophthalmic nerve followed by involvement of the cerebral arteries and more generalised spread via the subarachnoid space. However, none of these cases had histopathological confirmation.
The findings in the case presented here indicate the localised nature of the inflammatory changes in the meninges and meningeal arteries that are situated in the immediate vicinity of the affected semilunar ganglion. Although the exact pathogenesis is not clearly understood, the patterns of the inflammatory reactions appear difficult from that of granulomatous angiitis". Doyle et al. 4 reported that a herpes-like virus was identified in smooth muscle cells of the middle cerebral artery in a patient who developed post-herpetic contralateral hemiparesis which ultimately progressed to massive cerebral infarction and death. Linnemann'5 and Reyes '6 described virus-like particles in two separate cases of granulomatous angiitis. McComas and Gutman'" described a case in which temporal lobe and meningeal biopsy specimens were examined by electronmicroscopy and various vir- In conclusion, pathological anatomy of the postherpetic hemiparesis syndrome described here clarifies the localised nature of inflammatory changes in the immediate vicinity of the affected semilunar ganglion. The changes extend to involve leptomeninges and meningeal blood vessels over the hippocampal formation apposing the medial portion of the middle cranial fossa. The outstanding feature of the inflammatory changes is arteritis with fibrinoid necrosis of the tunica media affecting many of the small to medium sized arteries leading to occlusion of their lumens by thrombosis. The arteritis and subsequent thrombosis result in multiple focal infarction in the temporal lobes, occipital lobe, basal ganglia and thalamus which correspond to the distribution of the middle and posterior cerebral arteries on the same side. It is not clearry understood, however, whether the meningeal arteritis is a part of the original infection or a post-infectious immunological reaction.
